Inhibition of peptidyl arginine deiminase-4 protects against myocardial infarction induced cardiac dysfunction.
Peptidyl arginine deiminase-4 (PAD4), a PAD enzyme family member, catalyzes the posttranslational conversion of arginine residues to citrulline in target proteins. Although PAD4 is believed to play a crucial role in various pathological conditions such as infectious diseases, autoimmune diseases, and ischemic conditions, the effect of PAD4 in myocardial infarction (MI)-induced cardiac injury remains to be examined. Here, we hypothesize that PAD4 contributes to cardiac ischemic injury by exacerbating the inflammatory response and promoting neutrophil extracellular trap (NET) formation after MI. Permanent left coronary artery ligation, a condition that mimics MI, was performed on male C57BL/6 mice. [(3S,4R)-3-amino-4-hydroxy-1-piperidinyl] [2-[1-(cyclopropylmethyl)-1H-indol-2-yl]-7-methoxy-1-methyl-1H-benzimidazol-5-yl]-methanone (GSK484), an inhibitor of PAD4, was delivered via intraperitoneal injection to inhibit PAD4 activity. Cardiac PAD4 expression, tissue injury scoring, neutrophil infiltration, cit-H3 expression, NET formation, inflammatory cytokine secretion, apoptosis, and cardiac function were analyzed. In the current study, we discovered the protective effect of PAD4 inhibition using the PAD4-specific inhibitor GSK484 in cardiomyocytes challenged by MI. GSK484-mediated PAD4 inhibition can moderately preserve ventricle histological structure and myocardium integrity after MI, thereby reducing the infarct size and decreasing myocardial enzyme levels in serum. PAD4 inhibition also effectively protects cardiomyocytes from MI-induced NET formation and inflammatory cytokine secretion, in turn alleviating cardiac ischemia-induced apoptosis of cardiomyocytes. Collectively, these findings demonstrate the efficacy of specific PAD4 inhibition in reducing MI-induced neutrophil infiltration, NET formation, inflammatory reaction, and cardiomyocyte apoptosis, thereby increasing overall cardiac function improvement. These results provide novel insights for the development of new strategies to treat cardiovascular dysfunction in MI patients.